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Basic changes in vocational education in the past have 
developed, in the main, as a result of federal legislation. 
The first vocational educatiop act passed by congress was the 
Smith-Hughes Act of 1917. It appropriated federal funds for 
use in vocational education programs of less than college 
grade. It was the purpose of this act to prepare young people 
for employment on the farm (20). The passage of this act by 
the Congress enabled vocational educational educators to 
identify, describe and implement vocational education programs 
throughout the nation. 
During 1929, a co~~ttee was appointed by L. R. Humphreys, 
then vice president for agriculture of the American Vocational 
Association, to write a set of national objectives for 
vocational education in agriculture. These objectives, 
published in 1931 (6) described speCific purposes of the act 
and general goals for local agricultural programs. In this 
report entitled IITraining objectives in Vocational Education 
in Agriculture," it stated that: 
The primary aim of vocational education in 
agriculture is: to train present and prospective 
farmers for proficiency in farming. It includes 
taining not only in production with its constantly 
enlarging demands for use of machines and mechanical 
power, but also in the complex activities of marketing 
2 
cooperative effort, farm business procedure, and 
finance. Also since the farmer!s mode of living 
is so intimately connected with his means of liveli-
hood, the program for vocational educa-r;ionin agri-
culture recognizes both a direct and a joint 
responsibility (with the public school system, and 
other agencies) for training in appropriate rural, 
civic and social activities ••• twelve con-












To produce agricultural products efficiently. 
To market agricultural products economically. 
To select and purchase suitable farm equip-
ment and supplies, 
To cooperate intelligently in economic 
activities. 
To manage the farm business effectively. 
To establish and maintain a satisfactory 
farm home. 
To perform appropriate economical farm 
mechanics activities. 
To participate in worthy rural social 
activities. 
To use scientific knowledge and procedure in 
a farming occupation (as contrasted with 
technical knowledge). 
To exercise constructive leadership and to 
recognize and follow worthy leadership. 
To grow vocationally. 
To become established successfully in 
farming. 
Forty-six years after the passage of the Smith-Hughes 
Act, public Law 88-210, commonly referred to as the Vocational 
Education Act of 1963, was passed by congress. It revised 
the provisions of the 1917 Act reflecting changing societal 
needs and a new role for vocational agriculture in meeting 
these needs (21). In 1966 a new set of national objectives 
3 
we]:"ewritten for vocational education in agriculture to-
describe the broadening effect of the 1963 Act. The publica-
tion entitled "Objectives for vocat;ional and technical 
education in agriculture," stated six major objectives 







To develop agricultural competencies needed by 
individuals engaged in or preparing to engage 
in production agriculture. . 
To develop agricultural competencies needed by 
individuals engaged in or preparing to engage in 
agricultural occupat;ion other than production 
agriculture. 
To develop an understanding of and appreciation 
for career opportunities in agriculture and the 
preparation needed to enter and progress in 
agricultural occupations. 
To develop the abilities to secure satisfactory 
placement and to advance in an agricultural 
occupation through a program for cont;inuing 
educat;ion. 
To develop the abilities in human relations which 
are essential in agricultural occupations. 
To develop the abilities needed to exercise and 
follow effective leadership in fulfilling occupa-
tional, social, and civic responsibilities. 
The need for such change in objectives for vocat;ional 
agriculture was expressed by Walter M. Arnold, then Assistant 
Commissioner for Vocational and Technical Educat;ion. He 
stat;ed: 
It also should be understood that educat;ional objectives 
in vocational agriculture are not; static, that changes 
will be made as needs change. It is the responsibility 
of every person involved in agricultural education to 
be constantly alert to changes taking place and to 
adjust instructional programs accordingly (as cited 
in 22). 
The above federal acts focused on and promoted the 
development of skills needed by young people for occu-
pational entry into agricultural occupations. 
Several researchers point out the need for improvement 
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of skills possessed by vo-ag instructors and the development 
of needed skills by students in the area of agricultural 
mechanics. Today teachers need to be certain that educational 
e~periences are developing the competencies needed for 
occupational entry and advancement (5). 
As Gilman (8) pOints out, farmers of today use machines 
of greater capacities and must become more efficient 
mechanics. In his article in the Agricultural Education 
Magazine, the change from the past generations of agricul-
: tural mechanics was discussed with the emphasis placed in the 
move from simple machines to the present complicated equip-
ment we use today. The author stressed the need for agri-
cultural mechanics employees to follow to completion of many 
farm mechanics skills in todayts modern world. 
Bear and Solstad (4) concluded that present programs do 
not include enough agricultural mechanics for either school 
or out of school groups. They indicated that teachers need 
to improve their knowledge and increase their confidence in 
the subject. organized training sessions at the post-secondary 
level have been developed as a result of this study. 
If people are going to be trained for occupations re-
quiring mechanical skills, the first concern is to determine 
the level of mechanical competence needed and possessed by 
the teacher, or in the person Who is going to train the 
people for the various occupations. The following are the 
main purposes or objective of this study: 
1. To determine the 
and possessed by 
on their opinion 
these skills and 
degree of competence needed 
teachers of agriculture based 
of their ability to teach 
understandings. 
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2. To determine the effect of teachers age, high 
school voca~ional agriculture completed, college 
trainL~g in agricultural mechanics, years taught 
vocational agriculture and the type ofagri-
cultural program, on the needed and possessed 
level of agricultural mechanics skills, abilities 
and understandings. 
Courses of organized s~udy in agricultural mechanics for 
teachers of vocational agriculture are in~ended to update and 
inform teachers of vocational agriculture as they prepare to 
meet the needs of day students or farmers. Many teachers of 
voca~ional agriculture have no agricultural mec~~ics work 
experience. The course of s~udy will provide needed experi-
ence and confidence in the subject. As the need for training 
in agricultural mechanics is established and met, the question 
of extent of need for the various skills or abilities arises. 
The basic purpose of this investigation was to idencify 
these needs. 
CHAPTER II 6 
REVIEW OF LITERATURE 
Many research studies have been conducted in the farm 
mechanics area of vocational education in agriculture. 
Several of these studies have been concerned with the areas 
. . -
included in the farm mechanics programs in departments of 
vocational agriculture in the midwest, and the needs for 
f.acilities and equipment for instructors. O"thers have dealt 
with the relationship of farm mechanics instruction at the 
high school level and the extent to which these high school 
graduates have been performing mechanical jobs in the opera-
. tions of their farm. Another group of the studies has 
·investigated the effect of high school voca"tional agriculture 
training and farm backgrounds in achievement in the intro-
ductory farm mechanics courses. At Iowa S"tate University 
more recently, some studies have been made to determine the 
mechanical competencies needed by farmers and also the compe-
tencies needed by those employed in the various phases of the 
farm equipment industry. 
In 1948, Kindschy (12) studied the course content and 
organization in the farm mechanics instructional program of 
vocational agriculture. He found that of 246 former students 
of vocational agriculture who were presently enrolled in a 
young Farmer class or an institutional on farm veterans program, 
the ability that received the highest percent rating (93.6) 
of importance was the ability to maintain and adjust the farm 
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implement,s on the average Iowa farm. 
Of the fourteen abilities listed on the questionnaire, 
with.respect to farm engines and tractors, three abilities 
wet¢· rahked very high in importance by respondents from all 
areas. These three abilities were: The ability to care for 
and maintain a farm engine; the ability to test, clean and 
adjust ignition systems of farm tractors and trucks; and the 
, 
ability to test, clean and adjust the fuel systems of farm 
tractors and trucks. Abilities which require a higher degree 
·of training to accomplish, such as the ability to repair a 
transmission and differential, were rated in importance by 
respondents below 50 percent. Kindschy concludes that this 
work is usually not done on the average Iowa farm but is a 
service furnished by a trained mechanic. 
In arc welding, former students rated the ability to 
determine what, pieces can satisfactorily be welded; the ability 
to recognize a good weld; and the ability to arc weld, to the 
extent that the student can weld cast and malleable iron for 
average farm repair and construction as being important and 
should be included in vocational instruction in agriculture. 
In the rating of the additional abilities, 50 per cent 
or over rated only five of the thirteen abilities listed on 
the schedule as important. These five abilities are as 
follows: the ability to select the proper tools for a given 
job; the ability to do wood work and farm carpentry; the 
ability to sharpen and fit hand tools; and the ability to do 
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cold metal work such as hack sa'W'ing, drilling, riveting, 
threading, etc; and the ability to do simple installing and 
·.maintaining of electrical equipment. 
In conclusion, Kindschy points out that the majority of 
respondents were of the opinion that integration of farm 
mechanics instruction would result in more effective instruc-
tion. The survey also showed-that at least one fourth of 
the time devoted to a four year program of instruction in 
vocational agriculture should be spent in farm mechanics 
instruction. 
Bear (3) in 1959, studied the relation of high school 
vocational agriculture to mechanical farm jobs performed by 
graduates. -He compared graduates from-schools which had 
offered vocational agriculture during eleven of the twelve 
years from 1943 through 1954 with those Who had graduated 
from schools not offering vocational agriculture during the 
same period. 
The twenty pairs of 120 graduates who were selected for 
the study were also stratified according to farm ownership, 
status of parents, period of graduation and size of the home 
farms of the graduates at the time of graduation. 
There were shops on 97 per cent of-the farms of voca-
tional agriculture graduates and 92 per cent of the farms of 
nonvocational agriculture graduates. Vocational agriculture 
graduates owned 5.8 tools per individual. 
The vocational agricultural graduates completed a higher 
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average number of the farm mechanics jobs than did the 
nop.vocational graduates in all the total gross product income 
g:z;oups except two. The Pearson product~moment coefficient of 
corr~lation was computed to~determine the.correlation between 
total gross product and number of farm mechanics jobs completed 
in each of the five farm mechanics areas. There were no 
statistically significant differences found in any of the 
~ five areas. 
Bear concluded that the findings of this study may 
indicate that additional consideration should be given to 
strengthening the farm mechanics work offered in the Iowa 
high school vocational agriculture programs. 
Data from this study did not indicate that farm mechanics 
instruction provided in high school voc.ational agriculture 
greatly influenced the farm mechanics practices used by 
graduates. 
Marley (13), in 1960, found that two major factors con~ 
tribute to keeping time from field work by machinery break~ 
downs to a minimum on the farm. One is the presence of a 
welder in the farm shop. Many machinery repairs can be made 
as well in the farm shop as in a blacksmith shop, and the 
trip to town and the wait for the blacksmith are eliminated. 
Furthermore, presence of the welder on the farm encourages 
repair work to be done on machinery which is still working 
properly but which exhibits a weakness of one kind or another; 
or which shows sign of excessive wear which would make it 
undependable. 
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The purpose of a study by Ball (2) was to determine the 
effectiveness of farm mechanics instruction in departments of 
Yocational agriculture~ as indicated by the extent to which 
selected farm mechanics jobs had been performed on farms of 
. high school graduates who were enrolled in the veterans farm 
training program. 
A farm mechanics schedule was administered to veterans 
enrolled in forty-six classes selected at random throughout 
Iowa. The complete schedules used in the study were divided 
into two groups: those completed by veterans who had been 
enrolled in vocational agriculture from three to four years 
during which time the equivalent of one to two semesters had 
been devoted to farm mechanics; and of schedules completed 
by veterans who had not been enrolled in vocational agricul-
ture and, therefore~ had not had farm mechanics instruction 
in high school. 
Of the fifty-six test items included in the schedule of 
the study, twenty-nine involved manipulative jobs or skills~ 
fifteen involved managerial decisions and twelve involved 
items of farm shop equipment generally found on many Iowa 
farms. There were 119 schedules of vocational agriculture 
graduates used in the study and 238 randomly selected non-
vocational graduates. 
Former vocational agricultural students who were in the 
group classified as having status in farming were found to 
be performing a proportionately greater number of farm 
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mechanics activities in certain areas than former nonvoca-
tional agricultural students. 
The finding of this study suggests that for future high 
J;Chool programs in vocational agriculture in Iowa, additional 
eIllphasis should be. placed upon the farm mechanics activities 
. which were included in this study. 
Thompson's (19) investigation attempted to develop sample 
test procedures of manipulative skills for vocational agri-
culture pupils in farm mechanics and to evaluate these 
procedures, and to revise the test instruments to a workable 
form for use by teachers of vocational agriculture. Twenty-
one teachers of vocational agriculture participated in the 
investigation together with91S students who constructed 
.. usable job products. The job products were independently 
evaluated by the local vocational agriculture teacher and by 
three specialists in farm mechanics on the staff of the 
Department of Agricultural Engineering of Iowa state Uni-
versity with previous experience in teaching farm mechanics 
to high school pupils. 
Highly significant differences were found between the 
scores given by evaluators for the quality of the job product 
in the five jobs. With three of the five jobs tested, there 
were significant differences existing between the class levels 
of the pupils tested and scores for the quality of the com-
pleted job product. In general, freshman and sophomore pupils 
were not as proficient as junior and senior pupils in 
12 
constructing job products receiving high quality scores. 
The purpose of Henderson1s (9) study in 1949 was to 
determine the areas included in the farm mechanics programs 
in departments of vocational agricUlture ip Iowa, the needs 
for instruction in the various areas, the facilities and 
equipment available for instructions, and the needs for. 
equipment for instruction in farm mechanics. 
In response to a question concerning needed dimensions 
for a farm shop the 143 instructors reported the following 
average: length, 70 feet; width 45 feet; height, 12 feet; 
and width of service door, 12 feet. This would give pupils 
in the largest class 82 square feet per pupil of working area. 
--.- -The-subject matter areas in farm mechanics were weighed 
in terms of the amount of time allotted to each area. Of 
the areas, farm carpentry, care and use of tools, machinery 
repair and care of paints and painting received the highest 
ratings in the order mentioned. 
According to the instructors, the main reason for 
inadequate programs was the lack of facilities. This was 
especially apparent in such fields as carpentry, machinery 
and electriCity. Many instructors reported that they lacked 
training ip some areas such as welding, electric motors and 
plumbing. 
stevenson (l8) studied the influence of high school 
vocational agriculture on farm mechanics practices used by 
students previous to enrolling at Iowa state University. 
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,A farm mec.hanics schedule was developed which included 
information on 75 selected common jobs or skills in the five 
major areas of farm mechanics: fa:r-m shop; farm buildings and 
conveniences; farm power 'and machinery; farm electrification; 
and soil and water management. A list of forty-six commonly 
used tools and equipment was also included. This schedule 
was administered to 371 students at Iowa state University in 
A. E. ?54, an introductory farm mechanics course, during the 
i7 fr'J~, cttl s~~l / 
academic year 1955-1956. 
The qualifying graduates were grouped according to 
whether they had or did not have vocational agriculture 
training in high school and 100 for each group were randomly 
selected for the comparisons. 
More than twice the mean number of welding tools were 
used by vocational agriculture graduates as were used by non-
vocational agriculture graduates. Sixty-two vocational agri-
culture graduates used six or more farm mechanics tools as 
compared to thirty-six nonvocational agriculture graduates 
who used this number. 
The member of the vocational agriculture groups did, on 
an average, 36 percent of the possible 75 farm mechanics jobs 
which were listed, whereas the members of the nonvocational 
agriculture group completed only 26 percent of the 75 possible 
jobs listed. A greater proportionate number of the members 
of the nonvocational agriculture group hired their farm 
mechanics job done than did the members of the vocational 
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ture group. Welding jobs were hired done by only 
:.\'.~~J.~;rr" . percent of the vocational agriculture graduates, whereas 
percent of the nonvocational agriculture graduates hired 
their welding jobs done. 
,stevenson also reported finding the 36 vocational agri-
cult.ure graduates who indicated a "high" mechanics interest; 
47 per cent completed sixteen or more farm mechanics jobs. 
This was more than twice the percentage of nonvocatiOnal 
agti.culture graduates who had indicated a "high"mechanical 
interest. 
High school graduates who had four years of farm 
mechanics in vocational agriculture averaged more jobs done 
per member than those who had only three years or less of 
vocational agriculture farm mechanics. 
Fulton (7) investigated the effect of high school 
vocational agriculture on achievement in the introductory 
farm mechanics course at the Iowa state University. 
The data for this investigation were collected from 237 
students who had received a final mark in the introductory 
farm mechanics course (A.E. 254) for the full quarter 1955, 
.'~~' ,:_"_ '/'., /' 'fil' _' ,-: . 
and the winter quarter 1956. A sample of 100 in each group 
was randoIn.1y selected in comparing those who had vocational 
agriculture training in high school and those who had not 
received such training. 
Indication from the available information were that 
high school vocational agriculture participation had a high 
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positive correlation with skills used in the farm mechanics 
area prior to the students! enrolling in the introductory 
farm mechanics course. 
With the final mark ill A.E. 254 as the criterion, an 
"evaluation by analysis of var~ance was made in which the mean 
marks of the former vocational agricuJ.ture students were com-
'pared directly to the mean marks of students not having had 
lUgh s,chool vocational agriculture. At-value of 2.36, which 
is significant at the five per cent level, was obtained. 
FuJ.ton!s conclusions point out that previous experiences 
with (1) mechanical repair; (2) tools and equipment; and 
(3) A.E; 254 jobs had an effect on achievement in A.E. 254, 
regardless of where the experience had been encountered. 
Because students who had been enrolled in high school voca-
tional agricuJ.ture have had more opportunity to (1) do 
mechanical repair; (2) use tools and equipment; and (3) do 
A.E. 254 jobs, than other students have had. They tend to 
excel the students who have had no high school vocational 
training in achievement in A.E. 254. 
Hoerner (10) also studied the relationships which existed 
between academic achievement in college courses in agricuJ.-
tural engineering and semesters of high school vocational 
agriculture completed by students at Iowa state University. 
The final sample for this study consisted of 251 male 
students who had entered the freshman class in the fall 
quarter of 1955 and who had completed one or more of four 
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selected agricultural engineering courses. 
fhe relationship shows that those students who took 
vocational agriculture in high school tended to achieve at a 
h:t'gher level in high school and college as reflected by their 
quality point averages. The study also showed the students 
wl'lo had completed high school vocational agriculture tended 
:to achieve at a higher level in Agricultural Engineering 254 
than did the nonvocational agriculture group as indicated by 
the significant positive relationship. The nonsignificant 
relationship which existed between high school vocational 
agriculture and grades in A.E. 255, 334, and 306 did not 
indicate that the students who had high school vocational 
agriculture were in any way, severelyhandi-capped from having 
had high school vocational agriculture. 
OIBrien (16) investigated Whether curriculum patterns 
of male students with farm background influenced achievement 
in the beginning Farm Mechanics course at Iowa state Uni-
versity. The group dealt with in this investigation con-
sisted of 184 freshman students Who entered the Iowa state 
University Division of Agriculture in the fall quarter of 
1946, 1947, and 1948. 
The students were divided into four sub-groups for the 
purpose of stratifying on studentship due to training in the 
vocational agriculture or industrial arts or both vocational 
agriculture and industrial arts, or neither vocational 
agriculture nor industrial arts curriculum in high school. 
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When compared with the group having neither vocational 
agricult.ure or indu.strial arts, the group having vocational 
agriculture excelled by 0.37 o·f a grade point; the group 
. having both vocational agriculture and industrial arts 
.excelled by 0.31 of a grade point and the industrial arts 
group excelled by 0.18 of a grade point. 
O'Brien concludes that students having had neither 
vocational agriculture nor industrial arts were at somewhat 
of a disadvantage in the farm mechanics courses at Iowa 
State University. 
Morford (15) says "A study of how the farmer spends his 
time gives some indication of the relative importance of the 
farm mechanics area. On an average, Iowa farmers spend about 
40 per cent of their time in field operations and 60 per cent 
dealing with problems about the farmstead. Since structural 
and mechanical problems are involved in the operations in 
the field and about the farmstead, the farmer is continually 
dealing with problems which should be dealt in the farm 
mechanics teaching area." 
Morford states that most functional farm mechanics pro-
grams have been developed as a result or the careful study of 
the needs of the agriculture of the community. The needs of 
the young and adult farmer groups should not be overlooked 
in planning the overall program in farm mechanics. Morford 
feels that too many programs have been and continue to be 
handicapped because the instructor gives emphasis to the 
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manipulative shop skills failing to see the larger objectives 
.. of the teaching program. 
Ahalt and Miller (1) reported on t.he technical skills 
needed by teachers of 'Vocational agriculture. Their study 
covered 205 farm mechanics skills listed in 17 groups as 
follows: cold metal, 12 skills; soldering and sheet metal, 
10; woodworking, 21; glazing, painting and refinishing, 11; 
tool-fitting, 17; ropework, 9; farm machiriery, 16; tractors 
and gas engiries, 14; blacksmithing, 8; sketching and drawing, 
6; home workshop, 6; farm electricity and motors, 20; electric 
arc welding, 11; oxyacetylene welding, 10; concrete, 11; 
plumbing and water supply, 13; and farm fencing, 10. 
Replies to the list of skills were received from 132 
teachers fairly well distributed over the North Atlantic 
Region. The farm mechanics teaching experience of the 
teachers surveyed ranged from less than one year to 34 years. 
Two main averages were used in the summary. The first 
was the average number of teachers using all skills within 
each group and the second was the average number of high 
value ratings given by the teachers to the skills within a 
group. 
Cold metal skills ranked first in use by teachers. All 
skills in the group were used by more than 70 per cent of the 
teachers. 
The older teachers received most of their training for 
these skills on the job (44 per cent) and in college (30 per 
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c.ent). In contrast. the younger teachers obtained most of 
their training in college (35 per cent) with training re-
ceived on the farm. on the job and in vocational agriculture 
being about equal (23 per cent; 22 per cent. respectively). 
,,'_. ' 
G:'he young~r teachers obtained considerably more training in 
vocational agriculture classes and on the farm than did the 
older teachers. 
Woodworking skills ranked a close second in use. The 
teachers received their training for these skills about 
equally in all places. 
Soldering and sheet metal ranked third, glazing, painting 
and refinishing skills ranked fourth with a large portion of 
the training being received on the job. The colleges gave 
the teachers 20 per cent of their training in this group. 
Tool-fitting skills ranked fifth. The place teachers 
received their training for these skills varied considerably. 
Only nine per cent of the training in this group was received 
in vocational agriculture classes. 
Blacksmithing skills ranked ninth. The average of high 
ratings was the lowest for any group. Sketching and drawing 
skills were rated tenth, followed by home workshop skills in 
eleventh place. 
Electric arc welding ranked thirteenth, with its newness 
in farm mechanics in high school being em~hasized by the fact 
that most of the younger teachers received their training in 
college (52 per cent), whereas older teachers received 79 
per cent on the job. 
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Concrete skil~s ranked fourteenth fo~~owedby oxyacety~ene, 
p~umbing and water supp~y and finally by farm fencing~ 
Most training for skil~s as a.who~e was obtained on the 
job, fo~~owed c~ose~y by'that received in co~~ege. On the 
,farm was ranked third as a source of training and vocationa~ 
agricu~ture was rated fourth. 
The authors conc~uded the ~ow amount of training received 
in vocation~ agric~ture is at ~east partia~~y due to the 
fact that many teachers inc~uded in the survey did. not take 
vocationa~ agric~ture in high schoo~. They a~so point out 
that rapid changes mean new ski~ls wi~l be added and some now 
in use may gain or lose importance in a short period of time. 
-Maxwe~l (14) studied competencies in agriculture needed 
by ma~es emp~oyed in who~esale farm machinery distribution. 
His purpose was to determine the agric~tur~ competencies 
needed by males employed in wholes~e farm machinery dis-
tribution and to determine the number of emp~oyment oppor-
tunities in those occupations in Iowa. 
A list of 39 agric~tur~ competencies and 37 non-
agricultur~ competencies was developed, by a panel of 
speci~ists consisting of 18 emp~oyees of' wholes~e farm 
machinery firms. This ~ist was mailed to ~l employees of 
who~esale farm machinery firms which were cooperating members 
of the Iowa Farm Equipment C~ub in Des Moines, Iowa. A total 
of 145 usable responses res~ted. 
When the agricultur~ mean scores for a~l occupation~ 
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groups were compared, higher needed than possessed scores 
were found for 53 per cent of the comparisons, 15.8 per cent 
were rated equally and 31.2 per cent had high possessed than 
needed scores. A comparison of all the mean scores for non-
agricultural competencies revea,.led higher need.ed than possessed 
scores for 66.2 per cent, higher possessed than needed scores 
for 15.8 per cent and equal scores for 18.0 per cent. 
The ability to conduct agricultural training sessions 
for others and the understandings of agricultural economics 
and the farm economy, farmer credit sources, new ideas and 
trends in farm operation and machine capabilities had the 
highest needed mean scores for agricultural competencies. 
Managers in Iowa indicated that in 1958 there were 
693 persons employed in their businesses. By 1963 employment 
had increased by approximately five per cent to 726 persons. 
The annual replacement need for employees in wholesale farm 
machinery distribution in the Iowa area was estimated at 
seven per sons. 
Kahler (11) sought to determine the agricultural compe-
tencies needed by males employed in retail farm machinery 
distribution, and to determine the employment opportunities 
in that area.in Iowa. 
Fifteen carefully selected farm machinery dealers in Iowa 
served as a Panel of specialists in developing a list of agri-
cultural and nonagricultural competencies needed by males 
employed in retail farm machinery distribution. This list 
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was put into questionnaire form and mailed to the employer 
and two selected employees in the 785 top farm machinery 
dealerships in Iowa. These employers and employees evaluated 
. the degree each competency was needed in order to carry out 
e1'ficiently the 1'unctions of their jobs and the degree each 
competency was possessed. Responses were received 1'rom 136 
dealerships concerning future employment opportunities in 
the industry. 
Highest degree needed mean scores for the managers were 
found for the understanding of economic reasons for use of 
labor saving machines, type of machinery used in the local 
farming area, machinery 1'inancing procedures and 1'arm 
machinery valuation; also, the abilities to manage trade-in 
inventory, adapt machinery size to farm operation, estimate 
trade in values of machinery, locate failure and make repairs 
quickly and e1'ficiently. 
Sales employees indicated the highest degree of compe-
tency needed in the understanding of types 01' machinery used 
in the local farming areas, farm machinery valuations, the 
abilities to manage trade-in inventories and the estimate 01' 
trade-in values of used machinery. 
Kahler concludes that educational programs should be 
developed on the post high school level to provide training 
to update the skills, abilities and understandings possessed 
by persons presently employed in occupations in retail farm 
machinery distributions. 
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The vocational agriculture program in high sChool 
provides adequate instruction for basic understandings, skills 
and abilities in agriculture needed by manager, sales and 
clerical employees, however", it should combine on-job train-
ing with this instruction; especially for parts and service 
employees. This program should permit all students who are 
;U:iterested in employment in retail farm machinery distribution 
occupations an opportunity to enter the program. 
Robinson's (17) objective was to determine some of the 
competencies in machinery maintenance repair and adjustment 
needed by present and prospective farmers. Key farmers, 
those cla.ssified as outstanding in the use of farm machinery, 
prepared the original list of competencies for twelve farm 
machines. 
Two separate groups were used as samples for this study. 
One group consisted of 300 farmers who had been graduated 
from high school from 1950-1954. These farmers had either 
studied vocational agriculture in high school or their fathers 
were farming on the date of their school graduation. The 
other group of 300 farmers consisted of recommended outstand-
ing machinery-using farmers well scattered throughout Iowa. 
Both groups indicated they needed the most competency 
in tractor overhaul, adjusting tractor hydraulic system and 
adjusting and overhauling tractor carburators, in that order. 
The mean needed scores for the same competencies ranged from 
6.85 to 7.87 for the outstanding farmers and 6.76 to 7.78 
I 
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for the graduates on a one to nine point rating scale. 
Robinson I s study implies that future programs in 
agricultural education should provide some instruction in 
all competencies identified in this study~ with more intensive 
training being provided for those competencies receiving 
higher degree needed scores. 
Curriculum changes in teacher education programs may be 
necessary to provide an adequate supply of instructors who 
are competent in agriculture mechanics maintenance and 
repair. In addition, greatly improved agricultural mechanics 
shop facilities will be needed if the educational needs of 
farmers are to be met. 
SUMMARY 
Previous research points out that vocational agriculture 
training in high school does have a positive effect on 
students! performance in agriculture mechanics post secondary 
courses and on the job. Students who have received vocational 
agriculture mechanics instruction are more likely to properly 
perform agricultural mechanic skills as compared to non-
vocational agricultural students. Vocational agricultural 
teachers must be able to identify what skills should be 
taught in high school vocational agriculture mechanics cur-
riculum and possess the ability to teach agriculture 
mechanics competences. 
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RATIONALE FOR THE STUDY 
It is hoped this study will provide guidance in helping 
teacher educators and teachers in the field obtain a better 
perspective of what specifical~y should be taught in Nebraska 
vocational agricultural mechanics curriculums. In so doing 
.it may provide guidelines for teacher education departments 
in selecting course content considered most needed by 
experienced vocational agriculture instructors and future 
instructors in seeking the type of education program which 




METHODS AND PROCEDURE 
The principle objective of this study was to determine 
the level of competence needed to be an effective teacher 
in a Nebraska Vocational Agriculture Mechanics Curriculum. 
The secondary objectives were to exanunethe degree of each 
competence presently possessed by vocational agriculture 
instructors. 
Hypotheses 
Hypothesis 1. There is no significant difference 
between level of competencies needed and level of compe-
tencies possessed for understandings related to vocational 
agriculture mechanics. 
HypotheSis 2. There is no significant difference between 
level of competencies needed and level of competencies 
possessed for understandings related to vocational agriculture 
mechanics based on the age of the vocational agriculture 
instructor. 
Hypothesis 3. There is no significant difference 
between level of competencies needed and level of competencies 
possessed for understandings related to vocational agriculture 
mechanics based on the number of years living in the present 
community. 
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aYPothesis 4. There is no significant difference 
between level of competencies needed and level of compe-
tencies possessed for understandings related to vocational 
agriculture mechanics based on the type of community while 
a.ttending high school. 
Hypothesis 5. There is no significant difference 
oetween level of competencies needed and level ofcompe-
tencies possessed for understandings related to vocational 
agriculture mechanics based on the number of years in 
vocational agriculture. 
Hypothesis 6. There is no. significant difference 
oetween level of competencies needed and level of compe-
tencies possessed for understandings related to vocational 
agriculture mechanics oased on the shop facilities age. 
Hypothesis 7. There is no significant difference 
between level of competencies needed and level of compe-
tencies possessed for understandings related to vocational 
agriculture mechanics based on the number of students using 
the shop facilities. 
Hypothesis 8. There is no significant difference 
between the level of competencies needed and level of compe-
tencies possessed for understandings related to vocational 
agriculture mechanics, based on the number of graduate 
credits the teacher has earned past a Bachelor of Science 
degree. 
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Hypothesis 9. There is no .significant difference 
between the level of competencies needed and level of compe-
·ti>ncies possessed for understandings related to vocational 
agriculture mecha.1'lics, based on whether the instructor has 
.bi>en employed before teaching vocational agriculture. 
gypothesis 10. There is no significant difference 
between the level of competencies needed and level of compe-
.. tencies possessed for understandings related to vocational 
agriculture mechanics based on the number of weeks of 
instruction in arc welding in their secondary program. 
Hypothesis 11. There is no significant difference 
.L between~thelevel of competencies needed and level of -compe-
tencies possessed for understandings related to vocational 
agriculture mechanics based on the number of weeks of 
instruction in oxyacetylene welding in the secondary program. 
Hypothesis 12. There is no significant difference 
between the level of competencies needed and level of compe-
tencies possessed for understandings related to vocational 
agriculture mechanics based on the number of weeks of 
instruction in carpentry construction in the secondary 
program. 
B0Tothesis 13. There is no significant difference 
between the level of competencies needed and level of compe-
tencies possessed for understandings related to vocational 
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agricuiture mechanics based on the number of weeks of 
instruction in hot and cold metals in the secondary program. 
Hypothesis 14. There is no significant difference 
between the level of competencies needed and level of compe-
tenc.ies possessed for understandings related to vocational 
<,agriculture mechanics based on the number of weeks of 
instruction in tool maintenance and selection in the 
secondary program. 
Selection of Competencies 
A preliminary list of competencies related to agri-
culture mechanics was developed by the researcher with the 
aid of Dr. Thomas A. Hoerner, Associate Professor of 
Agricultural Engineering Department, Iov,a State Uni versi ty. 
A panel of consultants were asked to assist in selecting 
the abilities needed by Nebraska Vocational Agriculture 
instructors. The panel consisted of six representatives from 
the state vocational agriculture education department, teacher 
educators from the University of Nebraska, and six Nebraska 
vocational agriculture teachers. These persons were selected 
by the researcher with the aid of Dr. Roy D. Dillon, 
Professor of Agricultural Education. Sixty competencies were 
selected to be placed in a questionnaire after revisions were 
completed. 
A rating scale was provided with a 1 to 99 range, for 
30 
th~sixty competencies. The degree of competence was assessed 
based on the importance of sixty competencies in the voca-
t:Lonal agriCulture program of study, based on the opinion of 
~ 
Nebraska vocational agriculture teachers. The number one <I-
indicated that the need for this competence is of no im-
portance in the Nebraska agricultural mechanics curriculum, 
50 indicates that the competence was of average importance 
and 99 indicated that the competence was of utmost 
importance in the curriculum. Secondly, instructors were 
asked to respond to the sixty competencies in terms of their 
opinion of their level of ability to teach each competency. 
~ 
The number. one indicated the teacher believed he had no 
ability to teach this competency, 50 indicated the teacher 
believed he has an average ability to teach this competence 
and 99 indicated that the teacher believed he strongly 
possessed the ability to teach the competency. 
A 1 to 99 scale was used in this study because it was 
felt that this scale would give a more accurate picture of 
the respondents' feelings of importance. A 99 scale also pro-
vided increased reliability when the scale values were trans-
formed to normal deviates (23). 
The individuals surveyed were asked to complete a general 
information section of the questionnaire. The information 
section of the questio~~aire related to (1) age, (2) educa-
tion, (3) place of residence while attending high school, 
(4) years level in present community, (5) years of high school 
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vocational agriculture completed, (6) average number of 
students using the shop facilities during a day, (7) number 
of I?quare feet in the shop facility, (8) age of the shop 
bu;tlding, (9) number of weeks of instruction in arc welding, 
carpentry construction, hot and cold metals, oxyacetylene 
welding, and tool use, mainten~ce and selection and (10) the 
type of business the instructor had previously been employed 
. , 
·;in, if any. 
For the purpose of this study, a sample of 48 of the 
146 school districts in the state of Nebraska with vocational 
agriculture programs was randomly selected, with 16 other 
schools selected as al ternati ve s. The vocational agricultural 
departments were selected from each of the eight supervisory 
districts. It was felt that this sample size would provide 
a sufficient sample yet was not prohibitive in terms of time 
involved and cost during data collection. 
The 48 schools were selected through a stratified 
random sampling process. Six schools were randomly selected 
from each of the eight established Nebraska Vocational 
Agricultural Teaching Association districts in the state of 
Nebraska. 
Administration of the Instrument 
A letter was written to each participant explaining the 
purpose of the study and soliciting their involvement in the 
study. A copy of the letter is included in Appendix A. 
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After assigning a code number .to each instrument, the cover 
letter and the returnable, postage-paid instruments were 
mailed to the randomly selected participants on April 17, 
1979. A second letter and instrument were mailed to non-
respondents on May 3. A copy of the second letter is included 
. in Appendix A. Collection of data was concluded on May 21. 




This. study was primarily concerned with the competencies 
needed in vocational agriculture instructors in the area of 
agricultural mechanics. Information for this study was 
·secured from experienced Nebraska vocational agriculture 
instructors. 
To further study the characteristics of the instructors 
themselves, certain control variables were added which pro-
vide information on their educational background; age, years 
living in their present community, years completing voca-
tional agriculture, number of students using shop facilities, 
square feet in shop facility, credits past a Bachelor of 
Science Degree, employment before teaching vocational agri-
culture, and the number of weeks teaching arc Welding, oxy-
acetylene)carpentry construction, hot and cold metal and tool 
maintenance and selection. 
Table 1 shows the mean age of the 48 Nebraska vocational 
instructors in the study was 33.6 years, with a range of 23 
to 61 years. Further inspection of Table 1 shows 29.2 percent 
of the teachers were within the range of 26-30 years of age 
while the smaller percentage of 8.3 fell within 38-44 years. 
Both ra11.ges 23-25 and 31-37 equalled 22.9 percent. Only 16.8 
percent of the teachers surveyed were 45 or older. 
TABLE 1 
DISTRIBUTION BY AGE OF 48 NEBRASKA VOCATIONAL AGRICULTURE 
INSTRUCTORS WHO COMPLETED THE AGRICULTURAL MECHANICS 
COMPETENCY STUDY 
Age Group Number of Teachers Percent 
2~-25 11 22.9 
l2'6-30 14 29.2 
··31-37 11 22.9 
38-44 4 8.3 
45 
-
older 8 16.8 
Total 48 100.0 
Years Lived in Present Community 
An observation of Table 2 reveals 47.9 percent of 
Nebraska vocational agriculture instructors had lived in 
their present community 1-4 years. This can be compared to 
only 4.2 percent for those who had lived 16-20 years in 
their present community. 
Type of Community 
In Table 3 we note that 86.3 percent of the teachers 
surveyed lived on a farm while attending high school, 10.4 
percent had lived in a small town; 6.3 percent were from 




DISTRIBUTION OF 48 NEBRASKA VOCATIONAL AGRICULTURE 
INSTRUCTORS WHO COMPLETED THE AGRICULTURAL 
MECHANICS SURVEY BASED ON THE NUMBER 
OF YEARS LIVING IN THEIR PRESENT COMMUNITY 
'Years in the 
Community 
1 ... 4 
5-10 
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Years Vocational Agriculture in High School 
Information in Table 4 reveals that 27.08 percent 01' 
~ebraska vocational agriculture instructors who responded 
have not taken vocational agriculture in high school. 
6.25 percent had one year of vocational agriculture instruc-
-
. t·ion 8.4 percent had two years of instruction, 4.16 percent 
with just two years and 54.11 percent had completed 4 
years of vocational agriculture in high school. 
TABLE 4 
DISTRIBUTION OF 48 NEBRASKA VOCATIONAL AGRICULTURE 
INSTRUCTORS WHO COMPLETED THE AGRICULTURAL 
MECHANICS SURVEY BASED ON THE NUMBER 
OF YEARS OF VOCATIONAL AGRICUL-
--TURE COMPLETED IN HIGH SCHOOL 

























Age of Shop Facility 
Nebraska teachers reported, as shown in Table 5, that 
35.42 percent of shop facilities were older than 15 years 
while only 6.25 percent were ;1.1-14 years of age. It was 
found that 22.92 percent of the facilities were 4-6 years 
of age and 20.83 percent were 7-10 years of age. The newest 
facilities three years of age or less equaled 14.58 percent. 
TABLE 5 
DISTRIBUTION OF 48 NEBRASKA VOCATIONAL AGRICULTURE 
DEPARTMENTS, BASED ON THE AGE OF 

























Data in Table 6 reveals the size of the 48 shop facilities 
surveyed averaged 3004.32 square feet. Seventy-five percent 
of the shop facilities were 2100 square feet or larger with 
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25 percent having from ~O to 2000 square feet. Shop 
facilities with 4000 to 5000 square feet comprised only 
4.17 percent of those surveyed. 
TABLE 6 
DISTRIBUTION OF 48 NEBRASKA VOCATIONAL AGRICULTURE 
DEPARTMENTS, BASED ON THE NUMBER OF SQUARE 
FEET IN THE SHOP FACILITY 
Square Feet in Number of 















An examination of Table 7 shows 37.5 percent of the 
shop facilit~es had 31-50 students using the facilities each 
day. In 31.25 percent or slightly less than one third of 
the schools, from 51-70 students used the facility daily. 
Fewer than 30 students used the facility daily in 8 schools 
for 16.67 percent of the total schools, while 71 or more v 
students used the shop facility daily in only 7 schools, or 
14.58 of the total. 
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TABLE 7 
DISTRIBUTION OF 48 NEBRASKA VOCATIONAL AGRICULTURE 
PROGRAMS, BASED ON THE NUMBER OF STUDENTS USING 






















The mean for the nUJJlber of credits earned past a 
Bachelor of Science by the respondents was 28 credits. 
Twenty-three teachers surveyed had completed their master 
of science degree. Thirteen teachers or 27.08 percent had 
acquired 36-45 credits past their Bachelor of Science Degree, 
20.83 per:cent bad acquired 46 or more credits past .the 
Bachelor of Science Degree. Fourteen teachers or 29.17 




DISTRIBUTION OF 48 NEBRASKA VOCATIONAL AGRICULTURE 
INSTRUCTORS WHO COMPLETED THE AGRICULTURAL 
MECHANICS SURVEY BASED ON THE NUMBER OF 
CREDITS EARNED PAST A BACHELOR OF 
Number of Credits 
~ned Past a Bache~or 
























Table 9 reveals that 56.3 percent of the teachers 
surveyed had not worked as an employee of another agri-
business while 43.1 percent had worked before teaching high 
school vocational agriculture. 
TABLE 9 
DISTRIBUTION OF 48 NEBRASKA VOCATIONAL AGRICULTURE 
INSTRUCTORS WHO COMPLETED THE AGRICULTURAL MECHANICS 
SURVEY BASED ON WHETHER EMPLOYED IN AN AGRIBUSINESS 
















Weeks of Instruction in Major Mechanics Area 
Data in Table 10 shows the mean weeks of instruction in 
. the five major agricultural mechanics areas studied. Arc 
welding and oxy-acetylene we~e both taught for an average 
of 13 weeks, time of instruction ranged from two weeks to 
70 weeks in both areas. The 48 teachers in the survey taught 
an average of 6.5 weeks of instruction in the area of 
carpentry construction, with a range of from 0 to 60 weeks. 
The two least taught areas were hot and cold metals with 
4.3 weeks of instruction, and tool selection and maintenance 
with an average of only 3.0 weeks of instruction. 
TABLE 10 
NUMBER OF WEEKS TEACHING FIVE MAJOR AGRICULTURAL MECHANICS 
AREAS IN 48 VOCATIONAL AGRICULTURE PROGRAMS 
Instructional Mean Number of 
Area Weeks of Instruction 
Axc Welding 13.0 
Oxy-Acetylene 13.0 
Carpentry Construction 6.5 
Hot and Cold Metals 4.3 













An inspection of Table 11 reveals the mean degree of 
agriculture mechanics competencies needed and possessed by 
skill groups. The level or degree was measured with a 1-99 
point scale, with 1 indicating no need and 99 indicating very 
much needed. The skill group rated as the highest degree 
of need and highest degree of competence possessed was hot 
and cold metals, with a mean rating of 82.6 and 84.6 
respectively. The skill group carpentry construction was 
rated as the least degree of competence needed with a mean 
score of 56.7. and degree of competence possessed with a mean 
score of 62.1. The greatest point spread between needed and 
possessed competence was also found in the carpentry con-
struction skill group with a difference of 6.4 points. The 
skill group, arc welding, had the least difference between 
degree of needed and possessed competence level of 1.5 points. 
Also noted in Table 11 is that the scores for the need 
were lower than the possessed for all five skill areas. 
TABLE II 
MEAN LEVEL OF AGRICULTURAL MECHANICS COMPETENCE NEEDED AND 
POSSESSED FOR 48 TEACHERS OF VOCATIONAL AGRICULTURE 
BY SKILL GROUP 
-
Hot Tool 
Carpentry and maintenance 
Arc Ox:y- construc- cold and 
Level welding acetylene tion metals selection 
Needed 65.4 63.2 56.7 82.6 66.1 
Possessed 66.9 65.6 62.1 84.6 69.2 
Difference 1.5 2.4 6.4 2.0 3.1 
lnformation in Table 12 reveals the mean level of agri-
:cultural mechanics competence needed and possessed for the 
60 competencies as rated by 48 teachers in the sample. Also 
indicated is the mean difference between the needed and 
possessed level of competence. 
For forty-seven competencies the mean level of needed 
competence was lower than the mean level of possessed compe-
tencies as rated by 48 teachers. For eight of the 60 compe-
tencies the mean level of needed competence found to be sig-
nificantly different than the possessed level. The non-
correlated t test and a .05 level of significance was 
chosen. The eight competencies were: 
1. Operate a carbon touch. 
r 
2. Measure~ cut and putty glass panes. 
3. Ream and countersink holes. 
4. R<:<ad a micrometer. 
5. operate and maintain a gas forge. 
6. Solder electric connections. 
7. Identify and inventory hand tools. 











Of the eight competences found to be significantly dif-
ferent~ one competency was found to have a higher level of 
comp~tency needed than competency possessed, select arc 
welding electrodes. 
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The remaining seven competences had a lower level of 
.competency needed than possessed. 
Four of the skills not found to be significant yielded 
a meandifferen(;e of .34 or ·less between the needed and 
possessed level of competence. These wert!: 
1. Tt!mper metal 
2. .Select proper flux rods and tips for 
gas welders 
3. Braze weld and cut metal with oxy-
acetylene 
4. Use, adjust, sharpen and maintain hand 
woodworking tools 







60 competences, the mean needed competence level was lower 
than the mean possessed competency level. Five competencies 
were rated as having a mean level of needed competence of 
85 or higher. In descending order these included: 
1. Attach and adjust guages and regulator 
for gas welding. 
2. 11ake common welds in four positions 
(flat, horizontal, vertical, and overhead. 
3. Braze weld and cut metal with oxy-acetylene 
4. Select proper flux rods and tips for gas 
vlelds 
5. Operate and maintain power grinder, 








The four competencies rated as having the lowest mean 
.level of needed competency are listed below in ascending 
order: 
Mean 
l. Operate and maintain a metal lathe. 29.7 
-2. Operate and maintain a wood lathe. 35.8 
3. Operate and maintain a gas forge. 39.7 
4. Operate a carbon torch. 47.9 
Data presented in Table 12 also revealed the mean 
level of competence possessed or ability to teach for the 
individual skills as rated by 48 teachers. The five 
. 
competencies rated as having the highest level of competency 
possessed, in a descending order were: 
Mean 
1. Attach and adjust guages and regulators 
for gas welding 89.8 
2. Braze weld and cut metal with oxy-acetylene. 87.3 
3. Fusion weld with oxy-acetYlene. 87.2 
4. Select proper flux rods and tips for gas 
welding. 86.6 
5. Operate and maintain power grinder, 
hacksaw and portable grinder. 85.1 
The four competencies rated by teachers as having the 




1. Operate and maintain a metal lathe. 30.1 
2. Operate and maintain a wood lathe. 45.3 
3. Operate and maintain a gas forge. 54.3 
4. Operate and maintain a TIG or MIG welding 
machine. 55.3 
Findings For Null Hypotheses 
Since the null hypothesis was used as a statistical 
frame of reference in the study, the results will consist of 
interpretations in terms of the null hypotheses. 
Null Hypothesis #1 
There is no significant difference between level of 
competencies needed and level of competencies possessed 
for understandings related to vocational agriculture 
mechanics. 
TABLE 12 
MEAN LEVEL OF AGRICULTURAL MECHANICS COl,fi'ETENCE NEEDED AND 
POSSESSED FOR 60 COMPETENCIES AS RATED BY 48 NEBRASKA 
VOCATIOR~L AGRICULTURE INSTRUCTORS 
Competence 
A. Welding 
1. Select electric arc 
welding machines. 
2. Operate and wAintain 
an electric arc 
welder. 
Competence Competence Difference 
needed possessed 
score score 
67.1 71.7 4.6 
80.0 80.5 .5 
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Table 12 ( Continued) 
Competence Competence Competence Difference 
needed possessed 
score score 
3. Select arc welding 
electrodes. - 83.8 78.8 5.0 
4. Operate carbon torch. 47.9 61.2 13.3 




head). 87.8 84.7 3.1 
6. operate and maintain 
TIG or MIG welding 
machine. 50.1 55.3 5.3 
7. Understanding the 
principles of opera-
tion of the arc 
welding operation. 67.0 71.9 4.9 
8. Arc welding cast 
iron. 58.7 60.0 1.3 
9. Hard surfacing with 
the arc welder. 63.5 56.6 6.9 
10. Arc weld pipe. 68.8 72.4 3.6 
B. Carpentry Construc,tion 
11. Make up a bill of 
materials. 79.4 84.9 5.6 
12. Make a working draw-
ing to scale. 76.4 75.8 .6 
13. Read a blue print. 72.3 71.7 .6 
14. select, identify and 
figure cost of 
lumber and other 
building materials. 80.2 81.7 1.5 
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Table 12 (Continued) 
Competence Competence Difference 
Competence needed possessed 
score score 
15. Select, identify and 
use plywood. - 75.2 76.4 1.2 
16. Square, plane, joint 
saw and work lumber. 79.9 80.8 .9 
l7. Layout and cut 
stair stringers. 50.6 59.6 9.0 
18. Layout and cut 
rafter using the 
framing square. 65.2 63.3 1.9 
19. Read the rafter 
tables on the 
framing square. 56.1 _56.6 .5 
20. Select and use 
glues. 60.1 64.1 4.0 
21. Select, apply and 
maintain roofing 
62.9 materials. 61.6 1.3 
22. Select, use and 
store paint brushes. 73.4 74.9 1.5 
23. Measure, cut and 
putty glass panes. 56.5 67.9 11.4 
24. Identify, select and 
apply building 
64.3 67.8 hardware. 3.5 
C. Hot and Cold Metals 
25. Bend, cut, file, 
drill and square cold 
metal. 71.1 74.8 3.7 
26. Ream and counter sink 
holes. 61.8 72 ',0 10.2 
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Table 12 (Continued) 
Competence Competence Difference 
Competence needed possessed 
score score 
27. Cut and tap threads. 73.7 79.4 5.7 
28. Read a micrometer. 51.3 64.4 13.1 
29. Operate .and maintain 
a gas forge. 39.7 54.3 14.6 
30. Shape, bend, and cut 
hot metal. 58.9 63.9 5.0 
31. Temper metal. 57.7 57.4 .3 
32. Operate and maintain 
a soldering iron. 68.2 71.3 3.1 
33. Solder small holes 
and seams. 68.3 69.5 1.2 
34. Select, cut, bend, 
rivet or solder and 
layout a pattern on 
sheet metal. 50.0 58.3 8.3 
35. Solder electrical 
connections. 67.7 76.0 8.3 
36. Identify metal 
using spark test. 62.0 58.4 3.6 
37. Selection and care 
of a file. 63.6 69.6 6 
D. Oxy-Acetylene Welding 
38. Select oxy-acetylene 
and cutting equip-
80.6 83.8 ment. 3.2 
39. Attach and adjust 
guages and regu-
lators for gas 
welding. 90.5 89.8 .7 
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Table 12 (Continued) 
Competence Competence Difference 
Competence needed possessed 
score score 
40. Select proper flux 
rods and tips for 
gas welding. 86.6 86.6 0 
4l. Braze weld and cut 
metal with oxy-
87.5 acetylene. 87.3 .2 
42. Fusion weld with 
oxy-acetylene. 81.9 87.2 5.3 
43. Maintain and repair 
of brazing and 
cutting tips. 79.9 84.7 4.8 
E. Tool Maintenance and 
Selection 
44. Select and order 
hand tools. 79.0 84.0 5 
45. Use, adjust, sharpen 
and maintain hand wood 
working tools. 79.0 . 79.2 .2 
46. Use, adjust, sharpen 
and maintain hand 
metal working tools. 77.6 77.1 0.5 
47. Select and order 
power tools. 74.2 79.1 4.9 
48. Operate and maintain 
a portable radial 
arm and tilting 
77.8 83.0 arbor saw. 5.2 
49. Operate and maintain 
a drill press and 
81.5 power hand drill. 85.1 3.6 
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Table 12 (Continued) 
Competence Competence Difference. 
Competence needed possessed 
score score 
50. Operate and maintain 
power grinder back-
saw and portable 
85.2 86.1 grinder. 0.9 
51. Operate and maintain 
air p01ller tools. 63.5 64.1 .6 
52. Operate. and maintain 
a metal lathe. 29.7 30.1 0.4 
53. Operate and maintain 
a wood lathe. 35.8 45.3 3.5 
54. Select and order 
consumable materials. 72.2 77.7 5.5 
55. Select, sharpen, main-
tain and replace 
handle of axes and 
hatchets. 67.7 72.5 4.8 
56. Fitting screw driver 
blade. 71.6 73.1 1.5 
57. Sharpening drill bits. 81.4 82.5 1.1 
58. Operate and maintain 
74.4 an air compressor. 77.2 2.8 
59. Select and sharpen 
saw blades. 52.2 51.1 1.1 
60. Identify and inven-
tory hand tools. 78.9 84.7 5.8 
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Null Hypothesis #!2 
There is no significant difference between level of 
¢ompetencies needed and level of competencies pO$sessedfor 
;'understandings related to vocational agriculture mechanics 
based on the age of the vocational agriculture instructor. 
Table 13 presents the F probabilities obtained by area 
of agricultural mechanics based on the age of the vocational 
agriculture instructor using a one-way analysis of variance 
test. No significant difference was found and the null 
hypothesis ,,,as not rejected. 
TABLE 13 
F PROBABILITIES OBTAINED FOR COMPETENCIES, BASED ON THE 
VOCATIONAL AGRICULTURAL INSTRUCTORS AGE 
(N=48) 
Arc Oxy-
Age welding acetylene 













Null Hypothesis #3 
There is no significant difference between level of 
c.olhpetencies needed and level of competencies possessed for 
pnderstandings related to vocational agriculture mechanics 
.it)ased on the number of years living in the present community • 
Observing Table 14 reveals the F probabilities obtained 
by area of agriculture mechanics based on the number of years 
living in the present community, using a one-way analYsis of 
variance test. The N for this analysis was 48. For an N of 
48, statistical significance at the five percent level of 
confidence was found for the carpentry construction area. 
Therefore the null hypothesis for the carpentry construction 
area was rejected. 
TABLE 14 
FPROBABILITIES OBTAINED FOR AGRICULTURE MECHANICS 
COMPETENCIES, BASED ON THE NUMBER OF YEARS LIVED 







Agricultural Mechanics Area 
Hot Tool 
Carpentry and maintenance 
Arc Oxy- construc- cold and 
welding acetylene tion metal selection 
.483 .413 * .035 .203 .686 
* Significant beyond p .05 
, 
. , 
Null Hypothesis #4 
There is no significant difference between level of 
competencies needed and level of competencies possessed for 
U:i:1derstandings related to vo,eational agriculture mechanics 
"pased on the type of community lived in while attending high 
sChool. 
The F probabilities obtained in Table 15 indicated no 
significance based on the type of community lived in while 
. attending high school. Based on these findings, the null 
hypothesis was accepted. 
TABLE 15 
F PROBABILITIES OBTAINED FOR AGRICULTURE MECHANICS 
COMPETENCIES BASED ON THE TYPE OF COMMUNITY 
LIVED IN WHILE ATTENDING HIGH SCHOOL 
Type of COIlr-




Agricultural Mechanics Area 
Hot Tool 
Carpentry and maintenance 
Arc Oxy- construc- cold and 
welding acetylene tion metal selection 








Null Hypothesis #5 
There is no significant difference between level of 
competence needed and level of competencies possessed for 
. understandings related to vocational agricultural mechanics 
based on the number of years in vocational agriculture. 
Table 16 presents the F probabilities obtained by areas 
. of agricultural mechanics based on the.number of years in 
vocational agriculture, using a one-way analysis of variance 
test. The N for the one-way analysis was 48. For an N of 
48, statistical significance at the five percent level of 
confidence was found for the oxyacetylene welding area. 
Therefore the null hypothesis was rejected for the oxy-
acetylene area. 
TABLE 16 
F PROBABILITIES OBTAINED FOR AGRICULTURAL MECHANICS 















F Probability .140 * .040 .509 
* Significant beyond p .05. 
Null HypotheSis #6 
There is no significant difference between level of 
competencies needed and level of competencies possessed for 
~derstandings related to vocational agriculture mechanics 
pased on the shop facilities age. 
-The F probabilities in Table 17 obtained by area of 
$.gricultural mechanics based on the age. of the Shop facility 
. using a one-way analysis of variance test. No significant 
difference was found and the null hypothesis was accepted. 
TABLE 17 
F PROBABILITIES OBTAINED FOR AGRICULTURAL MECHANICS 


























Null Hypothesis #7 
There is no significant difference between level of 
competencies needed and level of competencies possessed for 
understandings related to vocational agriculture mechanics 
:b:ased on the number of students using the shop facilHies. 
Table 19 shows the F probabilities obtained by area 
·of agricultural mechanics based on the number of students 
.. uSing the shop facilities using a one-way analysis variance 
test. No significant difference was found and the null 
hypothesis was not rejected. 
TABLE 19 
F PROBABILITIES OBTAINED BY AREA OF AGRICULTURAL MECHANICS 









Arc Oxy- construc- cold 
welding acetylene tion metal 







Null Hypothesis #8 
There is no significant difference between the level 
9f competencies needed and level of competencies possessed 
for understandings related to vocational agriculture 
mechanics, based on the number of graduate credits the 
teacher has earned past a Bachelor of Science Degree. 
Observation of Table 20 shows the.F probabilities 
obtained by area of agricultural mechanics, based on the 
number of graduate credits the teacher has earned past a 
Bachelor of Science Degree, using a one-way analysis of 
variance test. No significant difference was found and the 
null hypothesis was not rejected. 
TABLE 20 
F PROBABILITIES OBTAINED FOR AGRICULTURE MECHANICS 
COMPETENCIES BASED ON THE NUMBER OF GRADUATE 
CREDITS THE TEACHER HAS EARNED PASl' A 
BACHELOR OF SCIENCE DEGREE 
Credit s earned _____ ..:.A;:.5gr-=-=i:.:c:.:ul=.;t:..:u;;;:r:..:al=-.:.M:.:e:..:c::.h:.:an::w:i;.;c:-=s:;.....:A"'r;.,.:e~a:_._----
past a Hot Tool 
Bachelor of Carpentry and, maintenance 
Science Degree Arc Oxy- construc- c.old and 
welding acetylene tion metal selection 
F Probabilities .983 .895 .183 .831 .725 
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Null Hypothesis #9 
There is no significant difference between the level 
of competencies needed and level of competencies possessed 
, for understandings related 'to vocational agriculture 
mechanics, based on whether the instructor has been employed 
before teaching vocational agriculture. 
Table 21 presents the F probabilities by area of agri-
cultural mechanics based on whether the vocational agriculture 
instructor bas been employed by an agribusiness before 
teaching vocational agriculture, using a one-way analysis of 
variance test. The N for this one-way analysis was 48. For 
an N of 48, statistical significance at the five percent 
level of confidence was found at the .05 level for the 
carpentry construction area. Therefore, the null hypothesis 
was rejected. 
TABLE 21 
F PROBABILITIES OBTAINED FOR AGRICULTURAL MECHANICS 
COMPETENCIES BASED ON WHETHER THE VOCATIONAL 
AGRICULTURE INSTRUCTOR HAS BEEN EMPLOYED BY 









Oxy- construc-' cold 
Area 





F Probabilities .233 .271 .009* .278 .7711 
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Null Hypothesis #10 
There is no significant difference between the level of 
competencies needed and level of competencies possessed for 
Understandings related to vocational agriculture mechanics. 
based on the number of weeks of instruction in arc welding 
in the secondary program. 
Table 22 presents the F probabilities by area of agri-
cultural mechanics based on the number of weeks of instruction 
in arc welding using a two-way analysis of variance test 
between the area of arc welding and shop size. Also a one-
way analysis of variance test among the instructional weeks 
categories with the level of competencies needed and possessed 
in-the areabf arc welding. The N for both the two way and 
one way analysis was 48. For an N of 48. statistical sig-
nificance at the five percent level of confidence was found 
at the .05 level for the arc welding area. Therefore the null 
. hypothesis was rejected. 
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TABLE 22. 
F PROBABILITIES OBTAINED FOR AGRICULTURAL MECHANICS 
COMPETENCIES BASED ON THE NUMBER OFI>JEEKS OF 
INSTRUCTION IN ARC WELDING IN THE 
SECONDARY PROGRAM 
Competencies 
Op.erate and Maintain a 
'I'IG or lITG Welding 
!;1achine 
Identify and Inventory 
Hand Tools 
Make Up a Bill of 
Materials 
Operate and Maintain 
a Gas Forge 
.. Cut and Tap Threads 














Null Hypothesis #11 
There is no significant difference between the level 
of competencies needed and level of competencies possessed 
tor understandings related to vocational agriculture 
'mechanics, based on the number of weeks of instruction. in 
, oxy-acetylene in their secondary program.. 
Table 23 presents the F probability by area of agri-
, cultural mechanics based on the number of weeks of instruc-
t.ion in oxy-acetylene using a two-way analysis of variance 
test between the area of oxy-acetylene and shop size. Also 
a one-way analysis of variance among the instructional weeks 
categories with the level of competencies needed and. 
possessed in the area of arc welding. The N for both a 
two-way and one-way analysis was 48. For an N of 48, 
statistical significance at the five per cent level of 
confidence was found at the .05 level for the oxy-acetylene 
area. Therefore the null hypothesis was rejected. 
TABLE 23 
F PROBABILITIES OBTAINED FOR AGRICULTURAL MECHANICS 
COMPETENCIES BASED ON THE NUMBER OF WEEKS OF 
INSTRUCTION IN OAry·ACETYLENE IN 







operate and Maintain a 
TIG or MIG Welding 
Machine 
Make up a Bill of 
Materials 
Read a Blue Print 





There is no significant difference between the level 
of competencies needed and level of competencies possessed 
for understandings related to vocational agriculture mechanics, 
based on the number of weeks of instruction in carpentry 
construction in their secondary program. 
Table 24 presents the F probabilities by area of agri-
cultural mechanics based on the number of weeks of instruction 
in arc welding using a t'l'10-way analysis of variance test 
between the area of carpentry construction and shop size. Also 
a one-way analysis of variance among the L~structional weeks 





in the area of carpentry construction. The N for both the 
two-way and one-way analysis was 48. For an N of 48, 
statistical significance at the five per cent level of confi-
dence was found at the .05 level for the carpentry construc-
tion area. Therefore the null hypothesis was rejected. 
TABLE 24 
F PROBABILITIES OBTAINED FOR AGRICULTURAL MECHANICS 
COMPETENCIES BASED ON THE NUMBER OF WEEKS OF 
INSTRUCTION IN CARPENTRY CONSTRUCTION IN 
THEIR SECONDARY PROGRAM 
Competencies 
Arc 'iJe1d Pipe 
Make a Working Drawing 
to Scale 
Operate and Maintain a 
Metal Lathe 
Select and Maintain 
Consumable Materials 
Operate and Maintain 
TIG or MIG Welding 
Machine 
Measure, Cut and 














There is no significant difference between the level 
of competencies needed and level of competencies possessed 
for understandings related to vocational agricultural 
mechanics, based on the number of weeks of instruction in 
hot and cold metaJ. in their secondary program. 
Table 25 presents the F probabilities by area of agri-
culturaJ. mechanics based on the number of weeks of instruction 
in hot and cold metals using a two-way analysis of variance 
test bet",een the area of hot and cold metals and shop size. 
Also a one-way analysis of variance test among the instruc-
tional weeks categories with the level of competencies needed 
and possessed in the area of hot and cold metals. The N 
for both the two-way and one-way analyses was 48. For an 
N of 48, statistical significance at the five per cent level 
of confidence was found at the .05 level for the hot and cold 




F PROBABILITIES OBTAINED FOR AGRICULTl~.L MECa~NICS 
COMPETENCIES BASED ON THE NUMBER OF WEEKS 
OF INSTRUCTION IN HOT AND COLD METALS 
IN THEIR SECONDARY PROQ"'\AH 
TWo-way Competencies Competencies 
Competencies analysis needed possessed 
Select, Identify and 
Figure Cost of Lumber 
and Other Building 
.004 Materials 
Square, Plane, Joint, 
Saw and vJork Lumber .009 
Lay out and Cut Rafter 
using the Framing 
.014 Square 
Select Oxy-acetYlene 
1>1 eld:L."lg and Cutting 
.018 Equipment 
Attach and Adjust 
Guages a.'1d Regulators 
for Gas Welders .012 
Operate and Maintain a 
Soldering Iron .042 
Braze Weld and Cut Metal 
with Oxy-acetylene .016 
Operate and Maintain a 
Drill Press and Power 
Ha."ld Drill .016 




There is no significant difference between the level 
of competencies needed and the level of competencies 
possessed for understandings related to vocational agri-
culture mechanics based on the number of weeks of instruc-
tion in tool maintenance and -selection in this secondary 
program. 
Table 26 presents the F probabilities by area of agri-
cultural mechanics based on the number of weeks of instruc-
tion in tool maintenance and selection using a two-way 
analysis of variance test between the area of tool mainten-
ance and selection and shop size. Also a one-way analysis 
of variance test among the instructional weeks categories 
with the level of competencies needed and possessed in the 
area of tool maintenance and selection. The N for both the 
two-way and one-way analysis was 48. For an N of 48, 
statistical significance at the five per cent level of confi-
dence was found at the .05 level for the tool maintenance 
and selection area. Therefore the null hypothesis was 
rejected. 
TABLE 26 
F PROBABILITIES OBTAINED FOR AGRICULTURAL MECHANICS 
COMPETENCIES BASED ON THE NUMBER OF ;,.rEEKS OF 
INSTRUCTION IN TOOL HAINTENANCE 
AND SELECTION 
Competencies 
Select, Identify and 
Figure Cost of Lumber 






LayOut and Cut Rafter 
Using the Framing 
Square 
Select, Apply and 
Maintain Roofing 
M.aterials 
Select, Cut, Bend, 
Rivet or Solder and 
Lay Out a Pattern on 
Sheet Hetal 
Temper Hetal 




select, Identify and 
Figure Cost of Lumber 
and Other Building 
Haterials 















Select and Use Glues 
Select, Use and Store 
Paint Brushes 
cut and Tap Threads 
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SU~~Y, CONCLUSIONS, AND RECOMMENDATIONS 
SUMMARY 
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The primary objective of-this study was to determine 
the level of competency needed to be an effective teacher 
in a Nebraska Vocational Agriculture Mechanics Curriculum. 
The secondary objective was to examine the degree of each 
competency presently possessed by vocational agriculture 
instructors. 
A preliminary list of competencies related to agri-
cultural mechanics was developed and a panel of consultants 
was asked to assist in selecting the abilities needed by 
Nebraska vocational agriculture instructors from the pre-
liminary list. A panel of vocational agriculture instructors 
and University of Nebraska specialists selected sixty compe-
tencies from the preliminary list. 
The total list of competencies in the five areas were 
put into questionnaire form along with selected control 
items and mailed to 64 randomly selected experienced Nebraska 
vocational agriculture instructors. They evaluated the 
degree each competency was needed and also the degree they 
possessed. 
The control variables provided information on the age 
of the instructor, the number of years lived in present 
community, type of community lived in while attending high 
school, number of years high school vocational agriculture 
completed, age of the shop facility, number of square feet 
in the shop, number of students using the shop facilities 
daily, credits earned past a Bachelor of Science Degree, 
employment before teaching vocational agriculture and the 
number of weeks teaching in the five areas of agriculture 
mechanics. 
Of the 48 total usable questionnaires returned, 27.08 
per cent of the teachers had not studied vocational agricul-
ture in high school, while 54.1 per cent had completed four 
years in vocational agriculture in high school. Nearly 48 
per cent had received a Master's Degree while 52.09 per cent 
had not. 
The model range of ages for the 48 instructors was 23 
to 61 years with 29.2 per cent of the recipients falling 
within 26 to 30 years. Also, 47.9 per cent of those had lived 
in their present community. Related to the number of years 
lived in the present community, 83.3 per cent surveyed have 
lived on a farm. 
When asked the number of square feet in the present shop 
facility a mean size of 3004.32 square feet was found, with 
35.42 per cent of the shop facilities of 15 years or older. 
In those surveyed shop faCilities, 37.25 per cent were used 
by 31-50 students each day. 
The data on number of teachers employed before teaching 
·vocational agriculture revealed.43.l per cent had worked 
before teaching vocational agriculture. An average of 13 
weeks of instruction was provided in both arc and oxy-acety-
lene welding, a mean of 6 weeks instruction in carpentry 
construction, four weeks instruction in hot and cold metals, 
and 3 weeks of tool maint~~ance and tool selection. 
CONCLUSIONS 
Based on the factors of level of competencies needed 
and level of competency possessed for the null Hypothesis. #1, 
the researcher concluded that: 
1. Carpentry construction was the lowest scoring area 
of instruction, in both a!ea of neE!<1(56 .7) and possessed (62.1). - . . ...... . 
2. The area of instruction in carpentry construction 
also scored the greatest difference between need 
and possesSed (6.4). 
3. The hot and cold area of instruction scored the 
highest in both level of needed (82.6) and 
possessed (84.6). 
4. The area of instruction in arc welding showed the 
least difference in the level of need and 
possessed (1.5). 
5. For seven of the sixty competencies the mean level 
of needed competency was found to be significantly 
different than the possessed level. The compe-
tencies had a lower level of needed than possessed. 
The seven competencies were: 
a. Operate a carbon torch. 
b. Measure, cut and putty glass panes. 
c. Ream and countersink holes. 
d. Read a micrometer. 
e. Operate and maintain a gas forge. 
f. Solder electrical connections. 
g. Identify and inventory hand tools. 
6. For one of the 60 competencies found to be sig-
nificantly different a higher level of competency 
was needed than competency possessed. This 
competency was: 
a. Select arc welding electrodes. 
7. Five of the fifty-two competencies not found to 
be significant yielded a mean difference of .34 or 
.less between the level of needed and possessed. 
These were: 
a. Temper metal. 
b. Select proper flux rods and tips for gas 
welding. 
c. Braze, weld and cut metal with oxy-acetylene. 
d. Use, adjust, sharpen and maintain hand 
wood working tools. 
e. Operate and maintain a metal lathe. 
8. Five of the fifty-two competencies not found to be 
significant were rated as having a mean level of 
needed competency of 85 or higher. These included: 
a. Attach w~d adjust guages and regulators for 
gas welding. 
b. Make cow~on welds in four positions (flat, 
horizontal, vertical and overhead). 
c. Braze, weld and cut metal with oxy-acetylene. 
d. Select proper flux rods and type 
for gas welds. 
e. Operate and maintain power grinder, hacksaw 
and portable grinder. 
9. The mean level of four of the fifty-two competencies 
rated as having the lowest level of needed competency 
are listed below in ascending order: 
a. Operate and maintain a metal lathe. 
b. Operate and maintain a wood lathe. 
c. Operate and maintain a gas forge. 
d. Operate a carbon torch. 
• 
74 
10. Five of the fifty-two competencies not f01llld to be 
significant were rated as having the highest level 
of competency possessed, in descending order were: 
a. Attach and adjust guages and regulators 
for gas welding. 
b. Braze, weld and cut metal with oxy-acetylene. 
c. Fusion weld wits oxy-acetylene. 
d. Select proper flux rods and tips for gas 
welding. 
e. Operate and maintain power grinder 
hacksaw and portable grinder. 
11. Four of the fifty-two competencies not f01llld to be 
significant were rated as having the. lowest level 
of possessed competency, in ascending order included: 
a. operate and maintain a metal lathe. 
b. Operate and maintain a wood lathe. 
c. Operate and maintain a gas forge. 
d. Operate and maintain a TIG or MIG welding 
machine. 
12. Based on the factor of age of vocational agriculture 
instructors for the Null Hypothesis It2 the researcher 
concluded that: 
There is no significant difference between the 
level of competencies needed and level of 
competencies possessed. 
13. Based on the factor of number of years living in 
the present community for the Null Hypothesis #3 
the researcher concluded that: 
In the area of carpentry construction the sig-
nificant difference indicated that as years 
living in the comm1lllity increased the level of 
competencies needed and level possessed increased. 
14. Based on the factors of the type of comm1lllity lived 
in while attending high school for the Null Hypothesis 
#4 the researcher concluded that: 
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The F probabilities obtained indicated no 
significant difference.s based on the type of 
community lived in while attending high school. 
15. Based on the factors based on the number of years 
in vocational agriculture for the Null Hypothesis 
#5 the researcher concluded that: . 
In the area of oxyacetylene the significant 
difference indicated that as the number of years 
in vocational agriculture increased the level of 
competencies needed and level possessed also 
increased. 
16. Based on the factor of the shop facilities age for 
the Null Hypothesis #6 the researcher concluded 
that: 
There was no significance found at the .05 level 
when a one-way analysis was used on the age of 
the shop facility. 
17. Based on the factors of the shop facilities age of 
Null Hypothesis #7 the researcher concluded that: 
There was no significant findings related to the 
number of students using the shop facilities for 
Null Hypothesis #7. 
18. Based on the factors Qf credits earned past a 
Bachelor of Science Degree of Null Hypothesis #8 
the researcher concluded that: 
There was no significant findings related to the 
number of credits earned past a Bachelor of 
Science Degree for Null Hypothesis #8. 
19. Based on the factors of whether the instructor has 
been employed before teaching vocational agriculture 
of Null Hypothesis #9 the researcher concluded that: 
In the area of carpentry construction the sig-
nificant difference indicated that as the number 
of years of employment increased the level of 
competencies needed and possessed increased. 
20. Based on the factors of the number of weeks of 
instruction in the area of arc welding in the area 




a. There was a significant difference between 
the shop size categories in the competencies 
needed in the area of arc welding for the 
following two competencies: 
1) 
2) 
Operate and maintain a TIGor MIG 
welding machine (.048). 
Identify and inventory hand tools (.042). 
-As shop size increased the level of competencies needed 
and level possessed in Nebraska vocational agriculture 
mechanics curriculum increased for the above competencies. 
b. There was a significant difference among the 
instructional weeks categories in the 
competencies needed in area 1 of arc welding 
for the following competency: 
1) Make up a bill of materials (.012). 
As the weeks of instruction increased the level of 
competencies needed in Nebraska vocational agriculture 
mechanics curriculum also increased. 
As the 
c. There was a significant difference among the 
instructional weeks categories in the 
competencies possessed in area 1 of arc 
welding for the following competencies: 
1) Cut and tap threads (.045) • 
2) Operate and maintain a gas forge (.042). 
3) Shape, bend and cut hot metal (.046) • 
weeks of instruction increased those surveyed 
scored themselves at a higher level possessed than for the 
other 57 competencies. 
21. Based on the factors of the number of weeks of 
instruction in the area of oxy-acetylene welding of 
Null Hypothesis #11 the researcher concluded that: 
Based on the number of weeks of instruction in 
the oxy-acetylene area 2 and shop size were taken 
into consideration, significant differences were 
found between the level of competencies needed and 
level possessed for three competencies. 
When the number of weeks of instruction in the 
oxy-acetylene area 4 and shop size was taken into 
consideration Significant differences were found 
between three competencies: 
a. There was a significant difference between 
the shop size categories in the competencies 
needed in the area of oxy-acetylene for the 
following competency: 
operate and maintain a TIG or MIG welding 
machine (.036). 
b. There was a significant difference among the 
L~structional weeks categories in the 
competencies needed in area 2 of oxy-acetylene 
for the following competencies: 
1) Make up a bill of materials (.005). 
2) Read a blue print (.024). 
c. There was no significant difference among the 
instructional weeks categories in the 
competencies possessed in the area 2 of 
oxy-acetylene welding. 
22. Based on the factors of the number of weeks of 
instruction in the area of carpentry construction 
of Null Hypothesis #12 the researcher concluded that: 
When the number of weeks of instruction in the 
carpentry construction area and shop size was taken 
into consideration significant differences were 
found between the level of competencies needed and 
level possessed for three competencies. 
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a. There was a significant difference between 
the shop size categories in the competencies 
needed. in the area of carpentry construction 
for the following competencies. 
1) Arc weld,ing pipe (.019). 
2) Make a working drawing to scale (.019). 
3) Operate and ~maintain a metal lathe (.045),. 
4) Select and maintain consumable 
materials (.03). 
As the shop size increased the level of competencies 
needed and level possessed increased. 
b. There was a significant difference among the 
instructional weeks, categories in compe-
tencies needed in area 3 of carpentry 
construction instruction for the following 
compentencies: 
}) Operate and maintain a TIG or MIG 
welding machine (.02). 
2) Measure, cut and putty glass panes (.043). 
As the weeks of instruction increased the level of 
competencies needed increased. 
c. There was no significant difference among 
the instructional weeks categories in the 
competencies possessed in the area 3 of 
carpentry construction. 
23. Based on the number of weeks of instruction in the 
area of hot and cold metal of Null F~othesis #13 
the researcher concluded that: 
When the number of weeks of instruction in the hot 
and cold metals where area 4 and shop size were taken into 
consideration, significant differences were found between 




a. There was no significant differences between 
the shop size categories in the competencies 
needed in the area of hot and cold metals. 
b. There was a significant difference among the 
instructional weeks. categories in the 
competencies needed in area 4 of hot and cold 





Select, identify and figure cost of 
lumber and other building materials (.004). 
Square, plane, joint, saw and work lumber 
(.009) • 
Layout and cut rafter using the framing 
square (.014). 
Select oxy-acetylene welding and cutting 
equipment (.018). 
Attach and adjust guages and regulators 
for gas welders (.012). 
Operate and maintain a soldering iron 
(.042) • 
Braze weld and cut metal with oxy-acetylene 
(.016) • 
Operate and maintain a drill press and 
power hand drill (.046). 
As the number'of weeks of instruction in hot and cold 
metals increased the level of competencies needed in Nebraska 
vocational agriculture also increased. 
c. There was a significant difference among the 
instructional weeks categories in the level of 
competencies possessed in the area of hot and 
cold metals for the following competency. 
Layout and cut stair stringers (.044). 
As the weeks of instruction in hot and cold metals 
increased the level of competency possessed increased, for 




24. Based on the number of weeks of instruction in the 
area of tool maintenance and selection of Null 
Hypothesis #14 the researcher concluded that: 
When the number of weeks of instruction in the tool 
maintenance and selection when area 5 and shop size were 
taken into consideration significant differences were 
found between the level of competencies needed and 
possessed for three competencies: 
a. There was a significant difference between 
the shop size categories in the area of 









Layout and cut rafters using the 
framing square (.08). 
Read the rafter tables on the framing 
square (.011). 
Select apply and maintain roofing 
materials (.028). 
Select, cut, bend rivet or solder and 
layout a pattern on sheet metal (.088). 
Temper metal (.059). 
Operate and maintain a soldering iron 
( .039) • 
Solder electric connections (.027) 
As the number of weeks of-instruction in tool maintenance 
increased the level of competencies needed increased. 
b. There was a significant difference among the 
instructional weeks categories in the compe-
tencies possessed in area 5 of tool 
maintenance for the following competencies: 
l} 
2) 
Select, identify and figure cost of lumber 
and other building materials (.003). 
Layout and cut stair stringers (.045). 
8a. 
• 3) Select and use glues (.003). 
4) Select~ use and store paint brushes (.029). 
5) cut and tap threads (.034). 
As the number of weeks ,of instruction increased the 
level of competencies possessed increased in the area of 
tool maintenance and selection. 
RECOMMENDATIONS 
On the basis of the summary and conditions of this 
investigation~ the following recommendations are made: 
1. It is recommended that more emphasis be given to 
the area of carpentry construction in teacher 
preparation. 
2. It is recommended that the University of Nebraska 
Department of Agriculture Education curriculum 
emphasize the needs of students without vocational 
agriculture in high school. 
3. Further research needs to be conducted to identify 
where Nebraska vocational agriculture instructors 
acquire the needed competencies of the 5,agri-
cultural mechanics areas. 
4. Research similar to the present investigation should 
be conducted in the area of concrete, p01ll'er and 
machinery, electricity and motors irrigation and 
soils and general mechanics. 
5. Further research needs to be done in identifying 
how well equipped Nebraska shop facilities are and 
of 1Ilhat quantity. 
6. Further research needs to be done to evaluate the 
teaching methods used by Nebraska vocational agri-
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LETTERS AND QUESTIONNAIRE 
Sir: 
THE UNIVERSITY OF NEBRASKA-LINCOLN 
INSTITUTE OF AGRICULTURE AND NATURAL RESOURCES 
LINCOL.N, NEBRASKA 68583 
Agricultural Education 
Department 
302 Agricultural Hall 
East Campus 
Phone 402-472--2807 
and winter, among other assignments, I have been working on my master' 5 
related to competencies needed in Nebraska Vocational Agriculture shop 
recelvlng considerable attention through-
Nebraska University has moved in the direction of competency based 
lU\;«L.LUIl pl'ograms through the use of the Nebraska Core materials. 
attempting to measure the need for each competency in Vocational Agriculture 
curriculum and the degree ·of the competency possessed by' the Vo Ag instructor. 
competencies are divided into five m"3jor areas: arc welding, carpentry con-
ction, hot and cold metals, oxyacetylene welding, and tool management. In 
later, this list with addition and deletion, our model will be made into a 
it will be convenient for you to react to the pmpetencies on, this list· 
few moments to complete this inquiry form. A self addressed envelope 
for your convenience in returning this material. 
to each competency on the list, remember that the focus is on what 
students in Nebraska Vocational Agriculture shop program to have 
ability to perform after completion of the curriculum. Keep in mind also that 
are many competencies which are not in the list and as you read down through 
competencies, if you find some omission qf competencies which you believe Vo-
Agricultural instruction should possess and include in their shop curri~ 
I would ~ike you to jot them down below each competency or at the end of the 
enclosed • 
. appreciate your cooperation in the proJect. 
SinCelrely. 
1 Umbaugh 
til't~""NIVI"R'5n"Y OF NEBRASKA-L.INCOL.N THE UNIVERSITY OF NEBRASKA AT OMAHA 
THE UNIVERSITY OF NEBRASKA MEDICAL CENTER 
88 
AG SURVEY 
A .• Arc Welding 
1. Select electric arc welding machines. 
2. Operate and maintain an electric arc welder. 
3. Select arc welding electrodes. 
4. Operate a carbon torch. 
5. Make common welds in four positions (Flat; horizontal, 
vertical and overhead). 
6. Operate and maintian a TIG or MIG welding machine. 
7. Understand the principles of operation of the arc 
welding machine. 
8. Arc welding cast iron. 
9. Hard Surfacing with the arc weld~r. 
1.0. Arc Weld pipe. 
B. Carpentry Construction 
11. Make up a bill of materials. 
12. Make a working drawing to scale. 
• 
13. Read a blue print • 
14. Select identify and figure cost of lumber and other 
building materials. 
IS. Select, identify and use plywood. 
16. Square, plane, joint, saw and work lumber. 
17. Layout and cut stair stringers. 
18. Layout and cut rafter using the framing square. 
19. Read the rafter tables on the framing square. 
20. Select and use glues. 
21. Select apply and maintain roofing. 
22. Select use and store paint and paint brushes. 
23. Measure cut and putty glass panes. 
24. Identify, select and apply building hardware. 
25. Read a blue print. 
c. Hot and Cold Metals 
~, 26. Bend, cut" 'file, drill and 'square cold metal. 
27. Ream and counter sink holes. 
28. Cut and tap threads. 
29. Read a micrometer. 
30. Operate and maintain a gas forge. 
31. Shape, bend, and cut hot metal. 
32. Temper metal. 
33. Operate and maintain a solding iron. 
34. Solder small holes and seams. 
35. Select, cut bend, rivet or solder and layout a 
pattern on sheet metal. 
36. Solder electrical connections. 
37. Identify metal using spark-test. 
38. Selection, care of a file. 
:;;rv 
-3-
D. Oxy-Acetylene Welding 
91 
-4 -
39. Select oxy-acetylene weldin~ and cutting equipment. 
40. Attach and adjust guages and regulators for gas welding. 
41. Select proper flux rods and tips for gas welding. 
42. Braze weld and cut metal with oxy-acetylene. 
43. Fusion weld with oxy-acetylene. 
44. Maintain and repair of brazing,and cutting tips. 
E. Tool Maintance and Selection 
45. Select and order hard tools. 
46. Use, adjust, sharpen and maintain handwood working tools. 
47. Use adjust sharpen and maintain hand metal working tools. 
48. Select and order power tools. 
49. Operate and maintain a portable radial arm, and tilting 
arbor saw. 
50 ' Operate and llIaint-a°iu" a" °dri:"tlp.re s's and power hand drilL 
';:!C:: 
-5-
51. Operate and maintain 6 power grinder hacksaw and portable 
grinder. 
52. Operate and maintain air power tools. 
53. Operate and maintain a metal lathe. 
54. Operate and maintain a wood lathe. 
55. Select and order consumable materials. 
56. Select, sharpen, maintain, and replace handle of 
axes and hatches. 
57. Fitting screw drive blade. 
58. Sharpening drill bits. 







Institute of Agriculture 
and Natural Resources 
April 12, 1979 
Dear Sir: 
THE UNIVERSITY OF NEBRASKA-LINCOLN 
INSTITUTE OF AGRlCULTURE AND NATURAl.. RESOURCES 




302 Agricultural Hall 
East Campus 
Phone 40200472~2807 
'The attached questionaire concerns a study we are doing to determine the level 
or degree of competence possessed by teachers of agricultural mechanics skills 
abilities and understandings. We are also measuring the degree of importance 
each competency has in a Nebraska vocational agricultural mechanics curriculum. 
The specific identification of each competency will be useful to vo ag instruc-
tional programs. . 
,You have been selected to participate in this study because of your interest in 
agriculture and your experience with agricultural mechanic skills. 
,'Please rate each competency and understanding according to its importance in 
agricultural mechanics curriculum and the degree of competence you possess. 
'Imformation supplied by you will be kept confidential and appear in group averages 
.only. 
A stamped, self addressed envelope is enclosed for your use in returning this 
questionaire. Due to the limited numbers of persons selected to participate 
in the study you response is important to the success of the study. 
Please complete all the questionaire and return within two weeks. Thank you for 









UNIVERSITY OF NESRASKA-LINCOLN THE UNIVERSITY OF NEBRASKA AT OMAHA 
THE UNIVERSITY OF NEBRASKA MEDICAL. CENTER 
.-,-------11;),. 
f' if 1 j¥ 
Irc Name ~c Hi9h'--S-elt-0-0-l---------------------
~1; 
Age ____________ _ 
How long have you lived ,{,Yf. yOUlL pILeAel'lt. communli:.y? years 
Ci.Jtc.f.e -the :type 06 communLty wheJte you lived while a;t;tendi.n.g high hc.hooL 
Urban Small Town Non-farm Rural Farm 
Ci.Jtc.f.e the YI.WrIbeJt on yeaJt6 enJwUed ,{,Yf. high heltool voca;U{mai agtUeu.UwuLt 
comple.t:ed. 
o 1 2 3 4 years 
What: i.6 tile pILeAen,t age on yOUlL hhop builcU.ng? 
A. 0- 3 
B. 4- 6 
C. 7-10 
D. 11-14 
E. 15 and older 
How many hqUIVLe 6eu Me inyoUlL hhop builcU.ng? 
How m<lJ1Y hwden:1:6 U6e YOUlL hiwp 6acU);UeA in <lJ1 aveJtage hchool day? 
A. 0-20 E. 51-60 
B. 21-30 F. 61-70 
C. 31-40 G. 71-80 
D. 41-50 H. 81 and up 
How many C'Jted-Lu pilll:t a Bachef.oM 06 Science VeglLee have you eaJtned? 
A. 0-10 F. 31-35 
B. 11-15 G. 36-40 
C. 16-20 H. 41-45 
D. 21-25 I. 46-50 
E. 26-30 
Have you. eVeIL been emp./'.oyed ,{,Yf. an l1YlothelL aglLi.bU6ineAh OIL bU6ineM be60ILe teaching 
Vo Ag? 
Yes No 
SpeciMy :the vwmDelL 06 weelu you. ac.tu.aUy ,teach in -the 5 Meilll Dei-OW. 
L Arc Welding 
2. OxycAcetyle''''n-::e----------------
3. Carpentry Construction 
4. Hot and Cold ~letals -----------
5. Tool Maintenance and Selection 
'--------
95 
SURVEY ON EDUCATION IN AGRICULTURE 
DIRECTIONS: 
CO WI>W I : RESPOND TO EACH OF THE FOLLOWING ITEMS IN TERMS OF ITS IMPORT-
ANcE IN NEBRASKA AGRICULTURE MECHANICS CURRICULUM. IF YOU THINK 
THAT THE ITEM IS OF UTMOST IMPORTANCE WRITE '99' IN THE SPACE IN 
1 
FRONT OF THE COMPETENCY. IF YOU THINK THAT THE ITEM IS OF NO 
IMPORTANCE WRITE '1'. USE ANY NUMBER BETWEEN 1 and 99 TO INDI-
CATE THE APPROXIMATE IMPORTANCE OF EACH ITEM. 
WHEN RESPONDING TO THE ITEMS BELOW, PLEASE USE THE FOLLOWING SCALE 







CO WI>W II. RESPOND TO EACH OF THE FOLLOWING ITEMS IN TERMS OF YOUR ABILITY 
TO TEACH EACH COMPETENCY. IF YOU THINK THAT YOU STRONGLY POS-
SESS THE ABILITY TO TEACH THE COMPETENCY WRITE '99' IN THE SPACE 
PROVIDED IN COLUMN 2. IF YOU THINK YOU DO NOT HAVE THE ABILITY 
TO TEACH THIS COMPETENCY WRITE' I' IN COLUMN 2. USE ANY NUMBER 
BETWEEN 1 and 99 TO INDICATE THE APPROXIMATE IMPORTANCE OF EACH 
ITEM. PLEASE RESPOND TO ALL ITEMS. 
WHEN RESPONDING TO THE ITEMS BELOW, PLEASE USE THE FOLLOWING SCALE 










1. Select electric arc welding 
machines. 
2. Operate and maintain an elec-
tric arc welder. '-
3. Select arc welding electrodes. 
4. Operate a carbon torch. -
5. Make common welds in four 
positions (flat, horizontal, 
vertical and overhead). 
6. Operate and maintain a TIG or MIG 
welding machine. 
7. Understand the principles of oper-
ation of the arc welding machine. 
8. Arc welding cast iron. 
9. Hard surfacing with the arc welder. 
10. Arc weld pipe. 
.• ' 
, 
CaJtpenVty Co nt,;Cltu.cUOn: 
11. Make up a bill of materials. 
12. Make a working drawing to 
scale. 
13. Read a blue print. 
14. Select, identify and figure 
cost of lumber and other 
building materials. 
IS. Select, identify and use 
plywood. 
16. Square, plane, joint, saw 
and work lumber. 
17.. Layout and cut stair 
stringers. 
18. Layout and cut rafter using 
the framing square. 
19. Read the rafter tables on 
the framing square. 
20. Select and use glues. 
21. Select, apply and maintain 
roofing materials. 
22. Select, use and store 
paint brushes. 
23. Measure, cut and putty 
glass panes. 
24. Identify, select and 
apply building hardware. 
Hot and Coid M~: 
25. Bend, cut, file, drill 
and square cold metal. 
26. Ream and countersink holes. 
27. Gut and tap threads. 
28. Read a micrometer. 
29. Operate and maintain a gas 
forge. 
30. Shape, bend and cut hot 
metal. 
31. Temper metal. 
32. Operate and maintain a 
SOldering iron. 
33. Solder small holes and seams. 
34. Select, cut, bend, rivet or 
solder and layout a pattern 
on sheet metal. 
35. Solder electrical connections. 
36. Identify metal using spark 
test. 



























Select oxy-acetylene welding and 
cutting equipment. 
Attach and adjust guages and regu-
lators for gas welding. 
Select proper flux rods and tips 
for gas welding. 
Braze weld and cut metal with oxy-
acetylene. 
Fusion weld with oxy-acetylene. 
Maintain and repair of brazing 
and cutting tips. 
Taoi Maintenance and Seiect£on: 
Select and order hand tools. 
Use, adjust, sharpen and maintain 
hand wood working tools. 
Use, adjust, sharpen and maintain 
hand metal working tools. 
Select and order power tools. 
Operate and maintain a portable 
radial arm and tilting arbor saw. 
Operate and maintain a drill press 
and power hand drill. 
Operate and maintain power grinder, 
hacksaw and portable grinder. 
Operate and maintain air power 
tools. 
Operate and maintain a metal lathe . 
Operate and maintain a wood lathe. 
Select and order consumable materials 
Select, sharpen, maintain, and re-
place handle of axes and hatches. 
Fitting screw drive blade. 
Sharpening drill bits. 
Operate and maintain an air Com-
pressor. 
Select and sharpen saw blades. 
Identify and inventory hand tools. 
~. (J~:A:: ~\ 
: n 
.. :r 
~ . . .. 
~"EN.\() 
Institute of Agriculture 
and Natural Resources 
3, 1979 
Sir: 
THE UNIVERSITY OF NEBRASKA-L.INCOL.N 
INSTITUTE OF AGRICUL.TURE ANO NATURAL RESOURCES 




302 Agricultural Hall 
East Campus 
Phone 402--472-2807 
Nebraska Vocational Agriculture Instructor, you were selected as a 
in a study being conducted by the Agricultural Education Department 
the University of Nebraska. You have received a questiol1n2.ire and postage-
return envelope which Vie would like you to complete and ret,urn at your ear-
convenience. The purpose of this project, as explained in the question-
1IIlH . .LI'", is to measure the teachers ability to teach in agriculture mechanics com-
and hO~1 important are each competency in a vocational agriculture cur-
Your cooperation is urgently needed if this study is to provide infor-
about the training needs of Nebraska youth~ 
hope you will be complet"ly candid in answering all questions. The validity 
the resul'ts of this stady will depend, of course, on your frankness and 'the 
of you anc the other par'ticip::mts to provide the reques'ted informa-
you for your consideration. We trust that you will spend a few minutes 
your time on behalf of the present and future Nebraska high school students. 
, 
Umbaugh, Graduate Assistant 
mgr~cu . .Ltural Education 
l 
.5. Please accept our sincere "thanks" if you have already forwarded your 
questionnaire. 
~H:E UNIVERSITY OF NEBRASKA-LINCOLN THE UNIVERSITY OF_NEBRASKA AT OMAHA 
THE UNIVERSITY OF NEBRASKA MEDICAL- CENTER 
; 
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